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Goal of Plan 

 
Provide recommendations to prevent the accidental or deliberate transportation and 

introduction of non-native species to the islands of Channel Islands National Park.   

 

Introduction  

 

Islands, such as the islands of Channel Islands National Park, are important for the 

conservation of biodiversity because they are:  

 

1. critical habitat for seabirds, pinnipeds and sea turtles; top marine predators and 

herbivores that can play an important regulatory role over thousands of kilometers of 

ocean;  

2. rich in endemic species (islands make up about 3% of the earth’s surface, but are home 

to 15-20% of all plants, reptiles, and birds). 

 

Unfortunately, islands have been disproportionately impacted by humans.  About 70% of 

recorded animal extinctions have occurred on islands and most of these extinctions were 

caused by introduced species. Despite this impact, island ecosystems are a unique 

opportunity for conservation because: 

 

1. whole functioning ecosystems can be preserved in small protected areas; 

2. introduced species can often be removed allowing ecosystems to recover. 

 

The Channel Islands National Park has invested a great amount of effort and funds into 

restoring and protecting the islands, however, the threat of re-introduction of non-native 

species is high – either from the mainland or species moving between islands. 

 

The single greatest ecological threat to the biodiversity in the Channel Islands National Park 

is non-native species.  Without an alien species prevention plan, further introductions and 

continued degradation of the diverse ecosystems in Channel Islands National Park are 

imminent.  Since the costs of repairing damage done by non-native species can be 
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exorbitant, preventing introductions from occurring is the most cost-effective and prudent 

action for protecting the islands. 

 

This prevention plan analyzes the pathways by which non-native species travel to the islands 

and provides specific recommendations to prevent their transport and introduction to Park 

islands.  The plan focuses on minimizing risk of introduction via particular pathways rather 

than addressing individual invasive species issues.  When incorporated into a management 

plan, the recommended actions will intercept a diverse group of non-native species including 

weeds, invertebrates, vertebrates and pathogens and reduce or eliminate the risk of them 

from being transported to Park islands.   

 

History of Invasive Species in the Channel Islands National Park 
 

Non-native species on islands of the Channel Islands National Park have proven to be 

devastating to the ecosystem and very costly to eradicate, relocate or control.  Sheep, goats, 

pigs, cattle, deer, elk, horses, and rabbits were brought out intentionally, and are directly 

responsible for more than twenty plant species being federally listed as threatened or 

endangered.  Costs of restoration can be prohibitive; for example, it will cost an estimated 

$80,000 to restore around two acres of Island Oaks on Santa Rosa Island that were impacted 

by non-native pigs and cattle.  Relocating the sheep from Santa Cruz Island cost the NPS an 

estimated $2,200,000. Removing rats from Anacapa Island has been an enormous task, and 

has an estimated cost $1,600,000.  Rats on San Miguel, numerous noxious weeds on all 

islands, and Argentine ants on Santa Cruz are all species that were accidentally introduced to 

the islands and still require eradication, removal, or control.  

 

Pathway of Introductions 
 

There are two major pathways by which non-native species may be transported to the 

islands: natural processes (e.g. birds dispersing weed seeds from the mainland; rafting from 

the mainland or between islands) or assisted by human related activities (e.g. onboard 

boats or aircraft (Table 1).  

 



 

 

 

DRAFT 

Natural Processes 
 

Natural processes present a real and potentially high threat for introduction of certain non-

native species to Park islands.  The islands are relatively close (Anacapa is <20 km from 

Ventura) for many mobile species.    However, the distance to the islands, tidal currents and 

sometimes rough seas in the Santa Barbara Channel provide a natural barrier, preventing 

many species from reaching the islands on their own.  Despite the natural barrier, there is an 

obvious risk of invasive species reaching the islands without the deliberate or inadvertent 

assistance of human activity (i.e. by natural processes).  

 

Non-native species can make their way to or between the islands either actively, (i.e.unassisted 

and under their own power), or passively , such as drifting on air or ocean currents, 

transportation by another species (e.g. weed seeds deposited in droppings on island after 

transport by granivorous birds), or rafting on debris washed offshore from the mainland or 

other islands.  For example, Arundo is a highly invasive weed that is regularly washed 

offshore during periods of high rainfall on the mainland.  Its ability to survive saltwater 

immersion allows it to drift to Channel island beaches, where it is known to establish 

sprouts.  Unfortunately, the colonization rate of non-native species on the Channel Islands 

via natural processes is unknown and difficult to quantify.  However, as the threat of such 

introductions is potentially great, any comprehensive management strategy must incorporate 

plans to detect and respond to invasions by natural processes.   

 

Human Related (Anthropogenic) Pathway 
 

Anthropogenic (human related) introduction pathways are responsible for the greatest 

number of non-native species reaching islands as well as the greatest number of potential 

invasions by any one species (Table 1).  The risk of non-native species being transported to 

the islands increases with higher amounts of island: 

1. human use (i.e. staff, contractors and tourists); 

2. boat and aircraft traffic; and  

3. activity  

(see Aycart and Hernandez 2003; Heydenrych and Jackson 2000; Chown and Gaston 2000;  

Chown et al. 1998 ).    
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The islands of Channel Islands National Park are extremely vulnerable to introduced species 

through a variety of pathways (Table 1).  The Park frequently uses a multitude of transport 

vessels, each of which has the potential to carry non-native species. Each time helicopters, 

small fixed wing aircrafts, or boats (Park, concession, or private) transport people, 

equipment and supplies between islands and to and from the mainland, the chances of 

introducing non-native species to the islands increase (Table 1).  As more non-natives are 

introduced and established on islands, the risk that they will be transported between islands 

grows even larger.  People, clothing, equipment, supplies and inter-island transport vessels 

are all potential vectors by which non-natives can be introduced to islands (Table 1).   

 

Reducing Risk of Introducing Invasive Species 
 

To reduce the risk of introducing non-native species to the islands, we recommend the 

potential introduction pathways be closed or narrowed through a combination of: 

 

1. Monitoring and controlling potential non-native species at boat and aircraft 

departure points.  

2. Implementing guidelines for potential vectors, including: 

a. Storing supplies and equipment destined for the islands in a safe storage area 

b. Inspecting and cleaning all supplies and equipment, boats and aircraft before 

loading and departure to the islands. 

3. Prohibiting high-risk materials from being transported to the islands. 

4. Educating staff, contractors/cooperators, and the public about the risk of invasive 

species and the ways in which they can minimize the introduction risk. 
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1. Monitor and Control Non-native Species at Departure Points  

 

Table 1.  Source, Vectors and Modes of Transporting Non-native Species to the Islands of Channel 

Islands National Park, California.   

 

Source of Non-Native Species 

 

Global, Regional and Local 

Community 

Harbors and Airports 

 

 

Potential Vector 

 

Equipment and Supplies, 

People, Animals and 

Plants 

 

Transport to Islands 

 

Boats and Aircraft 

NPS HQ Vehicles NPS Boats 

Ventura Harbor Construction Equipment Concession Boats 

Channel Islands Harbor 
Miscellaneous Equipment 

and Supplies 
Contract Boats 

Port Hueneme 

Harbor 
Foodstuffs Commercial Boats 

Santa Barbara Harbor 
Clothing, Shoes and  

Human Waste 
Dive Boats 

LA Harbor Animals and Plants Private Boats 

Camarillo Airport  
Contract Helicopters and 

Fixed Wing Aircraft 

Santa Barbara Airport   

Oxnard Airport   
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The mainland harbors, airports, and island landings provide potential habitat for a variety of 

non-native weeds, invertebrates, rodents and other mammals, all of which could carry 

potential pathogens.  Local populations of non-native species near departure points may 

increase the risk of introductions by boarding the aircraft, boats, and ships or by becoming 

attached to or getting in to any gear or supplies destined for the islands prior to departure.  

Thus, an intensive program to monitor and control invasive species at departure points, and 

reduce quality of habitat for some species (such as rodents) should be implemented.  

Specifically, we recommend that the Channel Islands National Park: 

 

1) Routinely inspect and control non-native weeds growing in close proximity 

to the dock areas on the mainland and island landing areas.  Seeds may 

become airborne or if they are in close proximity to equipment they may be 

inadvertently attached to gear and transported to the islands.  In addition, 

docks and landing areas provide food and cover habitat for invertebrates, 

rodents and other non-native species.   

 

2) Keep the island airstrips weed free to prevent aircraft from picking up weed 

seeds and/or plants and transporting weeds to other islands.  Or, 

alternatively, adjust flight plans so that there is no inter-island travel. 

 

3) Control non-native rodents at NPS headquarters, docks and vessels. 

Bait stations, traps, and tracking boards should be placed in the harbor at 

headquarters and on all NPS and concession vessels.   

 

Bait stations armed with a wax-based bait serves two purposes.  First, the bait 

would intercept and kills any rat or mouse that may be in the area. Second, 

incisor marks on the bait blocks would be left behind indicating that rodents 

were in the area.  Bait stations, traps, and tracking boards should be checked 

on a weekly basis, and the bait stations should be rearmed depending upon 

how fast bait is removed.  The cost of supplying bait stations and rearming 

them is relatively low (Table 3). 
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Bait stations can be managed by NPS staff or by a local pest control 

company.  Table 3 compares the cost of using a pest control company versus 

the National Park Service implementing their own bait stations (assuming 

that NPS Headquarters needs twenty bait stations based on a 10m standard 

spacing around buildings and facilities and thirteen bait stations on NPS and 

concessionaires’ boats).   

 

 

  Table 3.  Expected costs of installing bait stations at NPS Headquarters.  

Pest Control Company National Park Service 

Service/Equipment Estimated Price Service/Equipment Estimated Price 

Bait Stations (33) $511.50 Bait Stations (33) $250.47 

Monthly rearming $99.00 Monthly rearming $51.15 

 

4) Establish a buffer zone on the island landings to intercept non-native 

rodents.  The buffer zone should close off all possible escape routes to the 

islands.  Gear and supplies should be unloaded and inspected in this area 

before transport to the rest of the island.  Traps and/or bait stations could be 

armed during critical periods to intercept any rodents that may escape initial 

detection.  For example, traps and stations could be armed just prior to the 

offloading of gear, remain armed for up to 72 hours and de-armed to 

minimize risks to non-target mice or other animals.   

 

5) Monitor and control invertebrates at NPS Headquarters, docks and vessels. 

 

6) Work with the concession vessel owners and airports to implement the 

above recommendations. 
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2.0  Guidelines for Potential Vectors 
 

To prevent the introduction of non-native species, all equipment, supplies, vehicles and 

boats should be: 

 

a. stored or managed in a “safe” manner to protect against contamination by non-

native species before being transported to or between the islands; 

b. inspected and treated to intercept non-natives before being loaded onto boats 

or aircraft and subsequently transported to the islands. 

 

The goal of “safe” storage is to protect all gear and equipment from becoming 

contaminated with non-native species before it departs the mainland for the islands or 

between islands.  To be considered safe, storage facilities must be protected against 

invasion of vertebrates, invertebrates, weeds, and pathogens.  The objective of the “safe” 

zone is to prevent highly invasive species from gaining access to equipment and supplies 

and subsequently being transported to the islands.  A detailed outline of the conditions 

of “safe” storage is in Appendix A. 

  

The goal of inspections is to detect and intercept any non-native species that may have 

infiltrated equipment or supplies either while in storage or having arrived in the supplies 

and equipment.  This is a second-layer of protection, which provides an added buffer in 

case the storage facilities are not effective or not used.  Inspections are crucial to the 

success of any prevention plan, especially for high-risk materials such as construction 

materials, wheeled vehicles, and palettes of equipment that have many places for species 

to hide and cannot be easily stored safely.  The level or scale of inspection will vary for 

different materials and is dependent on the risk of the material harboring non-native 

species.   

 

The type of treatment or cleaning will vary depending on the equipment and supplies 

being transported.  The goal is to reduce the probability that a non-native weed, 

pathogen, vertebrate or invertebrate escapes detection on inspection and is inadvertently 

transported to the islands. We suggest that the Park develop a risk index that outlines 
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Yellow star thistle, a highly 

noxious weed, was 

introduced onto Santa Cruz 

Island, transported 

inadvertently by a vehicle.   

amount of inspection and treatment effort for different types of material (Appendix B).  

Generally, equipment and supplies can be classified into three categories of risk for 

potentially transporting non-native species: low, moderate, and high.  Low risk materials, 

such as personal backpacks can be simply visually inspected and anything found can be 

removed, while moderate risk materials (such as bulk supplies) should be taken apart and 

visually inspected and possibly treated.  High-risk materials (such as paletted materials) 

should be taken apart, inspected, and aggressively treated if necessary.  If it is not feasible 

to take apart high-risk materials or they cannot be cleaned, they should be assumed to 

contain the suite of invasive species and treated appropriately (Appendix A). 

 

The following are recommended guidelines for specific potential vectors. 

 

2.1  Heavy Equipment and Vehicles 
 

Earth Moving and Construction Equipment 

 

 Includes vehicles, tractors, shovels and associated tools for use 

in construction.  All vehicles should be washed and inspected 

prior to departure, especially earth moving and heavy 

equipment such as vehicles, tractors, shovels, and associated 

construction equipment.  In particular, equipment should be cleaned of soil and 

vegetative matter before being allowed on the boats and transported to islands. 

 

 Construction earth moving equipment should not be allowed to move between islands 

without being transported first to the mainland and cleaned. 
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 All vehicles should be washed and inspected to ensure no transport of soil or vegetative 

matter. 

 

 Weeds, vertebrates, invertebrates can be transported in the least likely places such as 

under the hood of a vehicle.  

 

2.2  Equipment and Supplies 
 

 Equipment (large and small) should be stored and transported in a manner which 

prevents the attraction or transport of seeds, invertebrates, vertebrates and pathogens.   

Wherever possible, gear should be loaded into, stored and transported in containers with 

tight fitting lids, that can prevent access by mobile species such as invertebrates and 

vertebrates (such as rodents).     

 

 Gear and equipment should not be left where it is at risk for attracting and harboring 

potential non-native species prior to departing.  For example, leaving large equipment 

that provides cover and food for rodents and insects in the open is a dangerous practice.  

Gear that is left out in the open may also be exposed to potential weed seeds blown 

around or carried by other species.  Currently, gear is left out overnight or longer prior 

to departure allowing time for vertebrates, invertebrates, and weed seeds to infest the 

gear or equipment.  Types of safe storage units include plastic or metal containers with 

tight fitting lids, conex boxes, inside park buildings, or cold (freezer) storage. 

 

 

A high-risk pathogen called Sudden Oak Death has recently been discovered in 

Northern California and is destroying stands of native California oaks.  The pathogen 

can be transported in soil and will decimate endemic island oaks should it be 

introduced onto the islands.  It is easy to transport soil especially on vehicles as caked 

on mud, in tires, on shovels, or saws. It is imperative all equipment be cleaned of soil 

and vegetation to prevent the spread of this disease. 
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 During the loading and unloading process all containers used in transport should be 

cleaned of any item that may have spilled, especially foodstuffs and soil.  This practice 

will reduce the risk of attracting insects, rodents or other pest species  

 

 Know the source of equipment to protect against taking supplies that have come from 

areas that are infested with non-native species.  If the source is not known, equipment 

should be treated as high-risk. 

 

 

 Current hot spots that are infested with non-native species or dangerous pathogens 

should be known, and that information should be available for employees and visitors. 

 

For example, reports of Sudden Oak Death range from Sonoma County in the north 

to Big Sur County in the south.  This pathogen is severe in Marin, Santa Cruz, and 

Monterey Counties.  Also, Red Imported Fire Ants have been reported in almost 

every county south of Los Angeles County.  These ecosystem-altering species are 

getting dangerously close and equipment coming from these areas should be given 

special attention. 

 

 Only clean, new, and processed lumber from California should be used for projects on 

the islands.   

 

 Wood can harbor invertebrates, weeds and pathogens; wood from other states or 

countries can be especially dangerous.  In particular, wood from the Southeastern 

United States should never be taken to the islands because of the risk of introducing 

foreign pathogens and invertebrates.  All wood should be processed and ideally 

treated, with no traces of bark or soil. 

 

 Under no circumstances should firewood or any unprocessed lumber with bark be 

allowed on the Channel Islands.  Bark can provide habitat to many invertebrates and 

could carry pathogens. 
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 Bundled lumber should be taken apart, inspected thoroughly, and restacked before 

leaving the mainland as it could harbor animals and/or seeds. 

 

 

Small equipment and gear should be packed and transported in plastic or metal containers 

with lids that form a tight seal to prevent seeds, insects, or rodents from infesting gear and 

being inadvertently transported to the islands. 

 

 Acceptable containers:  thick plastic or metal containers with tight fitting lids, e.g.  

Action Packers or Rubbermaid containers. 

 

 Unacceptable containers:  corrugated cardboard boxes.  Cardboard may harbor 

seeds and invertebrates, which cannot be easily found or removed.  If cardboard 

must be used for transporting equipment, the cardboard must be new, not 

corrugated, inspected, and fumigated before departure.  No open containers, 

such as open boxes and loose bags, should be allowed to carry gear to the 

islands.   

 

 

Bulky or large amounts of equipment should be loaded into, stored, and transported in 

containers that the Park has on hand such as the large plastic white boxes, with the lids on.  

However, when it is not feasible to use the white containers, clean mega bags may be used 

under the following conditions: 

 

 The mega bags are clean and disinfected, and have been stored in a protected 

container. 

 

 The equipment is being loaded on the day of departure.  Mega bags should never 

be used to store gear for any amount of time. 
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 Gear with the potential to leave material behind that is difficult to clean (e.g. soil 

on equipment) should not be transported in mega bags.  This applies especially 

to gear such as shovels and other earth moving equipment. 

 

 

Bulk Cargo that cannot be packed in appropriate containers should be: 

 

 Stored in a designated area where there is a 

low probability of attracting or providing 

habitat for seeds, invertebrates, vertebrates or 

pathogens.   

 Fumigated and inspected before it departs 

from the mainland to the islands. 

 Taken apart and inspected before going out 

to the islands.   

 

 

Bulk cargo includes: 

 Construction material 

 Paletted equipment 

 Lumber 

 Any item that cannot be lifted by hand, or must be lifted by 

mechanical means. 

 

 

Dumpsters should be inspected, emptied, and cleaned before departing the mainland for 

the islands. 

 Under no circumstances should dumpsters go to the islands with any garbage.  

The inside and outside, including the wheels, of the dumpsters should be 

pressure washed and treated with a disinfectant solution before leaving the 

mainland. 

In 1984 Anacapa Island received a non-native 

rabbit that was hiding in lumber materials to 

replace the dock.  The rabbit did not live long 

after its journey, but is a good reminder of how 

easily some species can make it out to the 

Channel Islands. 
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 Under no circumstances should dumpsters move between islands.   

 
2.3 People 
 

Employees and visitors alike should clean and inspect their footwear, clothing and gear 

(especially Velcro) for seeds and soil before boarding the boats and moving between islands.   

 

In addition, the NPS and concession boats should: 

 

 Install boot brushes and disinfectant shoe baths on NPS and concessionaires’ docks. 

 Inspect and clean clothing prior to getting onboard aircraft.  Socks and cuffs of pants 

should be given particular attention   Ideally, only clean clothes should be worn to the 

islands. 

 Sleeping bags, sleeping pads, and tents should be cleaned and inspected for soil, 

invertebrates, and seeds before leaving the mainland. 

 

Seeds can survive passage through the human digestive track and be inadvertently deposited 

via human waste onto islands.  On developed islands, all staff and visitors should use the 

facilities provided.  In the undeveloped backcountry, staff and visitors should bring portable 

facilities (eg. kitty litter, paper and plastic bags, portable waste bucket) and refrain from 

consuming seed bearing fruits and vegetables that can survive and sprout on the islands (see 

Table 4). 

 

2.4  Animals and Plants 
 

Animals and plants transported to the islands perhaps represent the greatest risk of 

introducing non-native species to the islands.  The animals and plants themselves may 

establish on the islands, but in addition, they can carry pathogens, invertebrates and seeds.  

For example, many of the of non-native grasses on the islands were introduced and 

distributed by introduced cattle and sheep.  Potted plants in soil can carry invertebrates, 

weed seeds and potential pathogens that may have a significant detrimental impact on the 

local plant community.  The Park should prohibit all domestic and wild plants and animals 
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from being transported to the islands.  Under certain circumstances plants and animals are 

transported to the island for use in restoration projects.  For example, endemic island plants 

are cultivated on the mainland and transported to the islands for planting; live animals are 

used as live bait to trap other non-native mammals, and dead birds are used as feed for 

captive foxes.   

 

We recommend the NPS:   

 

 Prohibit the transportation of plants and animals (live and dead) to and between the 

Park islands. 

 Prohibit pets on islands. 

 Develop strict quarantine and treatment protocols for any animals that must be 

transported to the Park islands for restoration projects.  

 Assure that feed for any animals be appropriately treated for pathogens and 

certified weed free. 

 Consider cultivating native plants for restoration on the individual islands and not 

on the mainland.  Under certain circumstances, it may be necessary to cultivate the 

plants on the mainland, however, strict protocols should be in place to inspect and 

treat plants and soils for invertebrates, weeds and pathogens. 

 

 

2.5  Boats and Aircraft 
 

There are 8 NPS vessels,9 concession boats, and an unknown number of private boaters, as 

well as a number of helicopters and fixed wing aircraft that regularly visit the islands (Table 

2).  NPS vessels and concession boats regularly transport people and equipment ranging 

from camping gear to large earth moving equipment.   Boats and aircraft pose a high risk of 

transporting invasive species because of the lack of specific methods and procedures 

preventing non-native species from being accidentally or deliberately loaded onto boats and 

aircraft.   Specific measures should be implemented to prevent or reduce the risk of invasive 

species from being transported to the islands.  In particular, the Surf Ranger is considered a 
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very high risk because of its routine use to transport large and bulky equipment, supplies and 

vehicles.   

 

 

Table 2. Risk index for boats and aircraft that regularly land on the islands of Channel Islands 

National Park. 

 

Organization Boat Harbor Size Recommended 

Prevention 

Willing to 

participate1 

Risk2 

Channel Islands 

NP 

Ocean 

Ranger 

Ventura 

HQ 

100’ Stations/Traps The NPS is  

willing to 

cooperate 

High 

Sea 

Ranger 

II 

Ventura 

HQ 

58’ Stations/Traps High 

Pacific 

Ranger 

Ventura 

HQ 

56’ Stations/Traps High 

Surf 

Ranger 

Ventura 

HQ 

74’ Stations/Traps Very 

High 

Patrol 

Boat 1-

4 

Ventura 

HQ 

14-

20’ 

Visual 

Inspection 

Low 

Island Packers Sunfish Ventura 

Harbor 

48’ Stations/Traps Willing to 

cooperate 

Low 

Islander 64’ Stations/Traps Medium 

Jeffery 

Arvid 

65’ Stations/Traps Medium 

Vangua

rd 

Oxnard 

Harbor 

68’ Stations/Traps Medium 

Truth Aquatics Truth Santa 75’ Stations/Traps Willing to Medium 

                                                 
1 IC has been working with the stakeholders concerning the prevention plan and generally everyone is 

cooperative and willing to make changes. 
2 Risk is determined by looking at the size of the boat (the larger the boat the harder it is to detect weed 

seeds, vertebrates or invertebrates), the presence of rodents in the harbor where the boats dock, and the type 

of gear that is transported by the boat 
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Table 2. Risk index for boats and aircraft that regularly land on the islands of Channel Islands 

National Park. 

 

Organization Boat Harbor Size Recommended 

Prevention 

Willing to 

participate1 

Risk2 

Concep

tion 

Barbara 

Harbor 

85’ Stations/Traps cooperate Medium 

Vision 85’ Stations/Traps Medium 

Condor 

Express 

75’ Stations/Traps Medium 

Stardust 65 Stations/Traps Low 

NOAA Xantu Santa 

Barbara 

Harbor 

N/A Stations/Traps Willing to 

cooperate 

Low 

New 

Boat 

N/A Stations/Traps Not 

enough 

informat

ion 

CAF&G Swordfi

sh 

Ventura 

Harbor 

N/A Stations/Traps Willing to 

cooperate 

Medium 

Coastguard Multipl

e Boats 

Oxnard 

Harbor/O

ther 

Harbors 

N/A Inspections/Stat

ions if needed 

  

Commercial 

Boats 

Many 

Boats 

Multiple 

Harbors 

N/A Educational 

Pamphlet/Statio

ns/Traps 

Not able to 

obtain any 

information 

N/A 

Private Boaters Many 

Boats 

Multiple 

Harbors 

N/A Educational 

Pamphlet 

Not able to 

obtain any 

information 

N/A 
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Table 2. Risk index for boats and aircraft that regularly land on the islands of Channel Islands 

National Park. 

 

Organization Boat Harbor Size Recommended 

Prevention 

Willing to 

participate1 

Risk2 

Aspen 

Helicopters 

5-6 

helicopt

ers 

Oxnard 

Airport 

Four 

passe

nger 

Station/Traps in 

hanger area.  

Inspection of 

aircraft.  Wash 

landing gear 

before 

departure. 

Willing to 

cooperate 

Medium 

Channel Island 

Aviation 

At least 

two 

planes 

Camarillo 

Airport 

and they 

occasionall

y use other 

airports. 

Nine 

passe

nger 

Station/Traps in 

hanger area.  

Inspections of 

aircraft.  Wash 

landing gear 

before 

departure. 

Willing to 

cooperate 

Medium 

 

 

To protect the islands of the Channel Islands National Park, we recommend implementation 

of  the following guidelines on NPS  vessels, aircraft and concession/contract boats:   

 

 Install rodent and ant/insect bait stations on the docks and onboard all vessels.  

Stations should be checked and re-armed as necessary. 

 Install fly/wasp traps onboard vessels.  If feasible, install sticky fly tape onboard 

aircraft to intercept flying insects prior to flights. 

 Ensure that the decks of all vessels are cleaned and inspected for soil and other 

debris where gear and equipment is stored, before and after each trip.  The decks 

should be washed down after hauling equipment especially tractors, vehicles, 
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construction material, and other high-risk equipment.  This includes gear coming off 

the islands as well as going to the islands from the mainland. 

 

 Install “rat guards” on all ropes used to secure the vessels, to prevent rodents from 

accessing the ships while tied up to the docks. 

 

 Inspect the dock areas, vessels and gear regularly for any sign of weed seeds, 

invertebrates, vertebrates or material that could carry pathogens (such as soil). 

 

 Require contract planes and helicopter to inspect and clean their landing gear and 

passenger compartment of their aircraft prior to leaving the mainland.   

 

 Implement an education program that targets the many private boaters.  The 

program should encourage voluntary participation in ensuring their boats are clean 

and no species are inadvertently transported to the island.  In particular, dogs should 

be prohibited from landing on the islands. 

 

 

3.0  Prohibited and Restricted Items 

 

Many items and actions should be prohibited from the islands because of the high risk 

associated with transporting weed seeds, invertebrates, vertebrates and pathogens (Table 

3).  Many fruits,vegetables and disposal of foodstuffs on or around islands could lead to 

the introduction of non-native species to the islands. 
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Table 3. Recommended material that should not be transported to the Channel 

Islands (adapted from MARPOL food disposal regulations and Galapagos 

National Park’s invasive species prevention plan).   

Materials and Actions Prohibited  to Transport to the Islands3 

Fruits Vegetables Others 

Berries (black 

berries, strawberries, 

etc.) 

Watermelon 

 

Avocado 

Tomato 

Cucumber 

Green Peppers 

Sprouts 

Garbage 

Firewood or any wood with bark 

Soil 

Plants 

Organic erosion control material 

Animals4 

Cardboard 

Rocks 

Gravel 

Disposing of food on the islands 

or in the marine environment 

(see MARPOL food disposal 

regulations). 

 

4.0  Education 
 

A critical component to the introduction prevention plan is an ongoing education plan that 

highlights the impact of invasive species on biodiversity, the costs of removing invasive 

species from the islands, and the importance of keeping them off the islands.   The 

interpretive division at the Park should be part of integral role in developing and 

implementing an effective education program targeting diverse user groups.   

 

                                                 
3 Prohibiting fruits and vegetable is more critical in primitive camping areas than well-developed park sites.  

If limiting these foods to all visitors is not feasible the NPS should consider limiting the food of employees 

and visitors going to primitive camping areas. 
4 Special circumstances may make it necessary for animals to travel to the islands such as dogs and horses.  

If it is crucial that these animals go to the islands certain quarantine and treatment measures need to be 

taken.  Dogs should be required to have documented and up to date vaccinations.  Horses should be up to 

date with worming and hooves need to be cleaned of all soil before leaving the mainland. 
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An education and awareness program should be instated to ensure everyone that visits the 

park understands the dangers of introduced species.  This education program will greatly 

increase the cooperation and make the recommendations a success.  Also, by encouraging 

people to participate through monitoring and reporting sightings of non-native species, the 

park will help close the pathways to introductions of non-native species. 

 

5.0  Implementation 
 

The implementation of the above recommendations will require a concerted effort by NPS 

staff and there will be a shift in the way the Park carries out its day to day business.  For the 

prevention plan to be effective, it will require someone to implement the recommendations, 

conduct inspections of shipments destined for the islands, maintain prevention equipment, 

and respond to any questions or issues that arise.  We recommend that the NPS consider 

contracting out the implementation and monitoring of the prevention plan to a conservation 

based NGO that shares the mandate of the NPS to protect and conserve the resources of 

the islands.  Once the recommendations are adopted and implemented, the amount of work 

will be limited to maintenance of equipment and inspections/treatment of shipments 

destined to the islands that will not likely support someone full time.  We recommend that 

the NPS work with other agencies and NGO’s responsible for other Southern California 

Islands (eg. US Navy, Catalina Conservancy) to jointly fund a position that will be 

responsible for the implementation of the prevention plan for all the California Islands.  The 

staff member can ultimately rotate around to the various islands as necessary.   

 

6.0  Conclusion 
 

Current Channel Islands NP policies and procedures leave the islands vulnerable to 

invasions by non-native species.  The recommendations made in this plan are feasible and 

the benefits outweigh the costs or effort of implementing them.  A general prevention plan 

including safe storage and inspections are the first steps for the Park to close the pathways of 

introductions.  These two action items are only the beginning of an overall non-native 

species management plan for Channel Islands NP.  Education, monitoring, policy, safe 

storage, and inspection/cleaning are the five action items for a complete management plan.  
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The recommendations will only be successful if all park employees, contractors, sub-

contractors, and visitors make a cooperative effort. 

 

An effective management strategy for non-native species should be developed in 

conjunction with this plan, and should include a commitment for: 

 

1) Preventing introductions,  

2) Early detection, responding, and eradicating non-natives if feasible, 

3) Controlling if it is not feasible to eradicate, 

4) Continuous, ongoing monitoring to evaluate progress towards goals or to make 

necessary adjustments, and 

5) Education for all stakeholders. 

 

Because of the significant conservation, time and financial investment into removing rats 

from Anacapa Island between 1999-2002, we strongly recommend the NPS adopt the 

Shipwreck and Emergency Response Plan outlined in Appendix C.   

 

The successful implementation of this prevention plan, and overall management strategy, 

will be dependent on a strong policy and compliance by all stakeholders including NPS staff, 

cooperators, concessionaires, and the visiting public. 
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Appendix A.  Safe Storage, Treatment and Transportation of Materials 
 

Conditions of “safe” storage: 

 Cleaned and fumigated regularly, 

 Inaccessible or highly unattractive to highly mobile species such as insects, mice 

and rats. 

 Storage only for designated equipment and supplies. 

 

Example of Safe Storage Facilities: 

 

1. Refrigerators for foodstuffs destined to the islands. 

2. Freezers for foodstuffs and treatment of high risk material.  Cold storage should be 

used for high-risk equipment like construction materials, and any equipment that cannot 

be easily inspected.  Cold storage can be rented at a cold storage warehouse in Oxnard or 

the NPS can purchase a freezer to have on the premises.  A walk in freezer on premises 

to store larger equipment prior to shipping to islands will reduce the handling time 

(Table 4).  All equipment in cold storage needs to be left for at least 72 hours.  This does 

not protect against weeds and pathogens, and the equipment should still be washed and 

inspected, and fumigated further if necessary.  

3. Conex box – sealed to protect against invertebrates and vertebrates.  Potential food 

sources should not be stored in Conex boxes.  The conex should be inspected, 

fumigated, and cleaned on a regularly scheduled basis. 

4. Sealed plastic or metal containers with tight fitting lids. 

5. Warehouse or a room that is cleaned, fumigated and protected from access by non-

native species. 

 

Note on Mega Bags: 

 

 We recommend all bags be replaced.  The bags are inexpensive and the benefits of 

eliminating the risk that the current bags may pose to the islands greatly outweigh 

replacement costs (Table 3). 



 

 

 

DRAFT 

 Bags should be cleaned and inspected upon return to the mainland from the islands.  

Cleaning requires a visual inspection to look for seeds, vertebrates, and invertebrates 

especially in the cracks and folds of the bags.  Bags should be treated using a disinfectant 

spray to kill pathogens that may be on bags.  

 Cleaned and disinfected bags should be stored in a closed container, located near the 

dock area for easy access.   

 The bags should NOT be used for overnight storage of materials and supplies destined 

for the islands.  The bags should be loaded as close as to departure as reasonably 

possible. 

 

Table 4.  Recomended prevention equipment and purchasing costs.   

Prevention 

Product 

Estimated 

Cost 
Size Contact Benefit 

Walk-in 

Freezer 
$3,429.00 61 cu. ft. Cuttingedgekitchens.com 

Ensure 

equipment 

does not 

contain 

vertebrates or 

invertebrates. 

Walk-in 

Freezer 
$3,157.00 

5’10”x11’7

” 

7’4” High 

Zesco.com 

Ensure 

equipment 

does not 

contain 

vertebrates or 

invertebrates. 

Walk-in 

Refrigerator 
$1,949.00 40 cu. ft. Cuttingedgekitchens.com 

Safe way to 

store food prior 

to departure. 

Walk-in 

Refrigerator 
$3,584.00 73.4 cu. ft. Zesco.com 

Safe way to 

store food prior 

to departure. 

Cold Storage 

Rental 
Cost unknown 

17 million 

cu. ft. total 

storage 

space 

Terminal Freezers, Oxnard 

805-483-2265 

Ensure 

equipment 

does not 

contain 

vertebrates or 

invertebrates. 

New Mega 

Bags  
$2,600.00 100 bags  

Protect against 

pathogens. 
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Appendix B.  Risk Index Decision Tree 

. 

 
 

What is the source of the equipment and how was it stored? 

Is the equipment from a safe 

source and has been stored 

properly?  This means the 

source is known and the 

equipment did not come from 

an area that has a problem 

with pests, pathogens, and 

weed seeds.  Also the 

equipment was in safe storage 

prior to the park receiving it. 

NO 

YES 

Did the equipment 

come from an area that 

is known to have 

pathogens such as 

Sudden Oak Death or 

invertebrates such as 

Red Imported Fire 

Ants? 

NO YES 

Management 

should evaluate 

importance of 

equipment, and 

possibly restrict it 

from going to 

islands. 

After initial visual 

inspections are any signs of 

rodents (scat or chews), 

invertebrates, soil, or seeds 

found. 

YES 

NO 

Low Risk Equipment: Visually inspect 

all equipment and keep in safe storage 

prior to departure. 

High Risk Equipment: Take equipment 

apart to inspect and wash all equipment with 

soil or vegetative matter on it.  If it is not 

feasible to take equipment apart it is 

necessary to freeze for 72 hours and possibly 

fumigate.  Management should review the 

risks before departure.  

Risk Index and Inspection Measures 
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 What type of equipment is traveling to the islands. 

 

Is the equipment capable 

of supporting non-native 

species through cover or 

food?  For example 

equipment with many 

opening and crevices for 

weeds, soil, invertebrates, 

and vertebrates to hide is 

capable of providing cover.  

Equipment that is made of or 

contains organic materials 

may provide food and cover 

for many species. 

YES 

NO 

NO 

YES 

What is the size of the equipment? 

Small Equipment: 
Equipment like 

personal backpacks 

and small action 

packers. 

Medium Equipment: 
Equipment that will still 

fit in the white boxes 

used during transport.   

Large Equipment: 
Equipment that is too 

large for a mega bag or 

white box.  For example 

any wheeled vehicle, 

palettes, and appliances 

are considered large 

equipment. 

Low Risk Equipment: 
Visually inspect all 

equipment and keep in safe 

storage prior to departure. 

Medium Risk Equipment: Take 

apart and visually inspect all 

equipment.  Wash all equipment 

with soil or vegetative matter on it. 

Keep in safe storage prior to 

departure. 

High Risk Equipment: Take equipment apart 

to inspect and wash all equipment.  If it is not 

feasible to take equipment apart and wash it is 

necessary to freeze for 72 hours and possibly 

fumigate.  Management should review the 

risks before departure. 

Risk Index and Inspection Measures 

Did the equipment 

come from an area that 

is known to have 

pathogens such as 

Sudden Oak Death or 

invertebrates such as 

Red Imported Fire 

Ants? 
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Appendix C.  Shipreck and Emergency Response Plan for Rodents introduced to 
Anacapa and other Park Islands. 

 

AIRP:  Shipwreck Response Plan 
 

Objective:  The objective of this plan is to provide a pathway for managers and 

personnel to respond to shipwrecks that potentially could introduce non-native rodents to 

Anacapa Island. 

 

Instructions:  Follow the flowchart to implement an appropriate action.  A description 

for each box is attached.  Be clear about each step before moving on. 

Shipwreck is confirmed or imminent 

Island Ranger or observer calls in shipwreck to dispatch or after hours emergency 

contact 

Dispatch or emergency contact alerts resource manager. 

Resource Manager activates Non-native Rodent Response Team which travels to 

site. 

West 

Anacapa, 

Santa 

Barbara, or 

Prince 

Island 

East or Middle Island 

Contact USFWS 

and Seabird 

Biologist at NPS 

Yes 

No 

Shipwreck Inspection 

Which island is 

the wreck? 

Are pelicans expected to nest 

within the month or are 

nesting?? 
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No 

Shipwreck Inspection: 
 

Rodent sign found, or you couldn’t get on board because of safety? 

 

Rat or 

unsure 

What type of rodent sign did you find? 

 

Monitor for rat sign on shore Yes 

Mouse 
Monitor for mouse sign on shore 

 

Implement Rat Detection Response Plan 
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AIRP:  Response Plan for Positive Detection of Rats 

Post Eradication 
 

Potential Situation: Rats have been detected due to incidental introduction or shipwreck.  

Tools and budgets necessary are available. 

 

Instructions:  Follow the flowchart to implement an appropriate action.  Be clear about 

each step before moving on. 

 

 

How sure are you that rats are present? 

Positive Immediately report incident 

to Resource Manager and 

begin searching for rat sign 

Immediately report incident to Resource Manager. Describe 

incident and advise implementing response plan  

Where were 

rats found? 

East or Middle Island 

Are pelicans nesting or are they 

expected to nest within the month?? 

Contact USFWS 

and Seabird 

Biologist at NPS 

Yes 

No 

Problem Evaluation 

Maybe 

West 

Anacapa, 

Santa 

Barbara, or 

Prince 

Island 
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Hand broadcast   

Bait Stations  

Problem Evaluation: 
What is the Extent of the Problem? 

ICEG will develop a manual of how to detect rats (how many traps, indicator blocks, and 

etc..). 

Restricted Rat 

Numbers:  Local 

Distribution. 

Hotspotting 

Possible? 

Widespread Distribution of Rats or 

Hotspotting not possible b/c of 

inaccessibility 

Yes 

 

No 

 

What is the location of 

detection? 

Cliff and/or 

Shoreline 

To

p 

Evaluate Risk to Non-Targets 

Acceptable Risks 

Notify:  Res. Mgr., Seabird Bio. 

Problem Resolution 

Unacceptable 

Risks 

Mitigate or Wait until 

Risk Period Passes 

Non-Target Evaluation:  
Gulls on Top of Island? 

No Ye

s 

Were Rats Detected in 
Proximity to Landing Cove, 
Buildings, Campground or 

areas where the General  
Public Frequent? 

No Ye

s 

Go to Widespread Rat 

Problem Resolution Section  
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h 

Widespread Rat Problem Resolution: 
Hotspotting not possible due to inaccessibility or a large problem? 

What is the location of detection? 

Cliff and/or Shoreline 

Top 

Acceptable Risks 

Notify: NPSIPM, Res.Mgr, Sea-Bird Bio 

Unacceptable Risks 

Mitigate or Wait until 

Risk Period Passes 

Non-Target Evaluation:  
Gulls on Top of Island? 

No Yes 

Were Rats Detected in Proximity 
to Landing Cove, Buildings, 

Campground or areas where the 
General Public Frequent? 

No Yes 

Has mouse population recovered or 

still maintaining a captive 

population – other islands or in lab? 

Yes No 

Consult with Mouse Specialists before 

moving ahead – advise of treatment 

plan. 

Notify appropriate agencies and 

ensure permission has been 

granted before moving forward!! 

 

Aerial broadcast as per AIRP 

Standard Operating Procedure 

ICEG is still working on SOP 

Consider using bait stations 

wherever possible.  If necessary, 

do a combination of bait stations 

and aerial broadcast. 

Evaluate Risk to Non-Targets 

Problem Resolution 
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Rodent Emergency Response Kit 

 

Proper Information for Primary Evaluation 

 Emergency Response Plan 

 Trapping Manual 

 Species Identification Manual 

 Phone numbers of NPS and ICEG personnel 

 

Equipment for Accessing Distribution and Controlling Hotspots 

 Gloves 2 boxes each of med., large, and x-large 

 Rat snap traps (100) 

 Bait (1 box kept dry) 

 Bait stations 50-100 

 Large Ziplock Bags for Collections 10 boxes 

 Indicator Blocks 100 pre-made 

 Tracking Boards 50-100 

 Storage Container (water proof) 

 

Response Kit Equipment for 

Hotspotting and Detection 

Estimated Price 

Gloves $30 

Tracking Boards $450-$900 

Bait $80 

Bait Stations $380-$760 

Collection Bags $40 

Indicator Blocks $50 

Storage Container $35 

Rat Snap Traps $150 

Total $1215-$2045 

 

  

If  hotspotting can not control introduced species the Vertebrate Emergency Response Kit 

for Widespread Distribution will be needed. 

 

Vertebrate Emergency Response Kit for Widespread Distribution 

 

 OAS certified helicopter with hopper and experienced pilot. 

 Bait pellets to distribute by aerial broadcast. 

 Experienced crew to validate broadcast density. 

 Traps to validate efficacy post-broadcast. 

 Indicator Blocks and other miscellaneous monitoring equipment post-broadcast. 
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Response Kit Equipment for Widespread 
Distribution5 

Estimated Price 

Helicopter Time $6,000 

Bait pellets $3,500 

Traps $2,000 

Misc. Monitoring Equipment6 $1,215 

Total $12,715 

 
 
References 
 
MARPOL. 1973.   International Convention for Prevention of Pollution from Ships.  

 

 
  

 

                                                 
5 The estimated price does not include personnel costs. 
6 This equipment is similar to the hotspot response equipment.  The cost is less because fewer bait stations 

are needed. 


